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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The text of those sections of Title 35, U.S. Code not included in this action can be found in 
a prior Office action. 

2. Claims 1, 3-9, 11, 13, 15, 16, 18, 19, 21-25, 27 and 29-33 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Ruoff et al. (US 5,547,748) as evidenced by Valencia et al. (J. Phys. 
Chem.), in view of Ma et al. (Journal of Materials Science). 

3. Ruoff discloses the encapsulation of metal carbides inside multilayered polyhedral shells of 
carbon (nanoencapsulates), the resulting nanoencapsulate materials have uses as composite materials 
(abstract). 

4. Ruoff discloses a nanoencapsulate that comprises a metal carbide core and a clusters of 
single layer nanotubes arranged about the core, wherein the nanotubes extend radially outwards 
from the core, the core is approximately 28nm in diameter and the outer diameter (defined by the 
nanotubes) is approximately 90 nm (col. 10, lines 20-26). 

5. Specifically, Ruoff disclose that the nanoencapsulates are characterized by an outer carbon 
shell of nested concentric layers and an inner core of metal (col. 1, lines 5-9). Ruoff discloses that 
nested carbon tubes have extended the dimensions and geometries of fullerenes into the nanometer 
domain (col. 2, lines 16-20). Accordingly, it is clear that the nanotubes of the nanoencapsulate, are 
made of fullerenic carbon. 

6. The nanoencapsulates comprise nested fullerenes (col. 7, lines 39-43). Ruoff discloses that 
the nanoencapsulates comprise a metal or metal carbide as the core material, wherein the core 
material fills or partially fills the innermost voids of the nanopolyhedral (col. 4, lines 10-14). Thus, it 
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is clear that the carbon nanoparticle shell entirely covers the core material, hence meeting the claim 
limitation regarding the shell covering at least 50% of the surface of the core. 

7. Based on the metal carbide core having a diameter of 28 nm and a clusters of single layer 
nanotubes arranged about the core forming an outer diameter of 90 nm, it is readily calculated that 
the nanoencapsulate is at least 2% by volume carbon nanoparticles (col. 10, lines 20-26). 

8. Since the prior art discloses the identical chemical structures, the properties applicant 
discloses and/or claims (nanotubes are densely packed) are necessarily present. In re Spada, 911 F.2d 
705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). The burden shifts to the applicant to show an 
unobvious difference. Note, that because the reference does not expressly disclose or address the 
properties of the claimed invention, does not mean that the properties are not inherently disclosed. 
Disclose the same compound(s) inherently discloses the corresponding properties. The references 
cannot possibly disclose or address all of the properties, but implicitly all of the properties are 
present. 

9. In reference to the claim limitations which specify the intended use of the claimed particles, 
it is noted that the Ruoff reference discloses a variety of applications for the nanoencapsulates 
including applications in material science, chemistry, medicine and biotechnology (col. 10, lines 50- 
54). The statements in the preamble reciting the intended use of the claimed invention have been 
evaluated to determine whether the intended use results in a structural difference between the 
claimed invention and the prior art, it is the examiners position that a structural difference does not 
exist. Specifically, the intended use of the core-shell particle in a composite abrasive particle, 
structurally reinforced composite, electrochemical storage medium or hydrogen storage medium fails 
to result in a structural difference between the claimed invention and the prior art. Thus, since the 
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prior art structure is capable of performing the intended use, then it meets the claim. See MPEP § 
2112. 

1 0. In reference to the limitation regarding the chemical attachment of the carbon nanoparticle 
to at least a portion of a surface of the core, it is noted that this limitation is considered an inherent 
property of the claimed product. Since the prior art teaches the identical chemical structures (carbon 
nanoparticles with a core metal carbide), the properties applicant discloses and/or claims are 
necessarily present. In re Spada, 911 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 1990). The 
burden shifts to die applicant to show an unobvious difference. 

1 1 . The chemical attachment of the carbon nanoparticle to at least a portion of the metal carbide 
core is evidenced by the Valencia et al. reference. Valencia discloses that endohedral fullernes 
encapsulated with metal carbides are chemically bonded via charge transfer from the metallic cluster 
(for example a metal carbide) to the carbon cage (abstract, Scheme 1). Wherein Ruoff recognizes 
that the nanoencapsulated is nested polyhedral shells, wherein the polyhedral particles are nested 
fullerenes (col. 7, lines 38-48). Accordingly, it is clear that the metal carbide encapsulated 
multilayered polyhedral shells of carbon disclosed by Ruoff possess the claimed chemical bond 
between the core and shell materials. 

12. In reference to the newly added limitation of claim 1 which specifies the metal carbide as 
silicon carbide, Ruoff discloses a variety of suitable core metal carbide materials, but fails to disclose 
silicon carbide. Thus attention is directed to the Ma et al. reference. Ma discloses carbon nanotubes- 
nano-SiC (silicon carbide) ceramic. Wherein nano-SiC powders and carbon nanotubes are combined 
to form a composite having increased bending strength and fracture toughness as compared to 
monolithic SiC ceramic. Ma recognizes that the CNT (carbon nanotubes) can feasibly be utilized as 
nano-size reinforcement in ceramics (abstract). Therefore, it would have been obvious to one of 
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ordinary skill in the art at the time of the invention to encapsulate silicon carbide in the 
nanoencapsulates of Ruoff in order to produce a reinforced SiC composite with improved bending 
strength and fracture toughness. 

13. Claims 10, 12, 26 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ruoff et al. (US 5,547,748) as evidenced by Valencia et al. (J. Phys. Chem.), in view of Ma et al. 
(Journal of Materials Science). 

14. Ruoff in view of Ma applies as discussed above. The claims specify a metal or metal oxide 
coating on the carbon nanoparticles, Ruoff discloses derivatizing the surface of the 
nanoencapsulates by applying various compounds to the exterior of the nanoencapsulates (col. 11, 
lines 8-60). Wherein Ruoff in view of Ma fails to disclose metal or metal oxide compounds as 
suitable surface compounds, however, Ruoff discloses the use of iron oxide particles in floppy disks 
(col. 12, lines 18-24). Thus, it would have been obvious to one of ordinary skill in the art at the time 
of the invention to coat the surface of the nanoencapsulates with a metal oxide compound thus 
resulting in the formation of magnetic material suitable for use as magnetic recording media. 

Response to Arguments 

15. Applicant argues that the claimed invention is formed via a different process than disclosed 
by Ruoff, in response, the claims are product claims, not process claims. The combination of Ruoff 
and Ma teach the claimed product. The claims are not drawn to the process of product formation. 

16. Applicant argues lack of motivation and reasonable expectation of success to combine the 
Ruoff and Ma references to arrive at the claimed invention. In response, the Ruoff reference 
discloses encapsulation of a variety of metals, including but not limited to the listed carbides (col. 4, 
line 55 to col. 5, line 2). Accordingly, Ruoff does not limit the carbides that can be encapsulated in 
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the carbon nanotube shell. The Ma reference teaches one skilled in the art that silicon carbide 
encapsulated in carbon nanotubes results in improved ceramics (abstract). Accordingly, the Ma 
reference provides sufficient teachings for the inclusion of silicon carbide as the encapsulated metal 
in the Ruoff invention. Further, via disclosure of the successful formation of silicon carbide 
encapsulated in carbon nanotubes, Ma teaches the compatibility of silicon carbide with carbon 
nanotubes and provides a reasonable expectation of success for the combination of Ruoff and Ma. 
Accordingly, one of ordinary skill would have considered it logical that the combination of Ruoff 
and Ma would have been successful. 

Conclusion 

17. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS 
from the mailing date of this action. In the event a first reply is tiled w ithin T\V( ) M( )NTI IS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the maiUng date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to SAIRA HAIDER whose telephone number is (571)272-3553. The examiner 
can normally be reached on Monday-Friday from 10am-6pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
James Seidleck can be reached on (571) 272-1078. The fax phone number for the organization 
where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like 
assistance from a USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/James J. Seidleck/ Saira Haider 

Supervisory Patent Examiner, Art Unit 1796 Examiner 

Art Unit 1796 



